This paper describes a three species food web model with linear functional response and incidence disease. This model consisting of a prey, intermediate predator and top predator where harvesting of top predator species and SIS disease spread in prey are taken into consideration. The stability analysis of all possible equilibrium points are carried out. We discussed the effect both of harvest and disease on the stability of this model. Finally, we used the numerical simulations to verify the analytical results.
Introduction
Mathematics is one way to explain many of the ideas and concepts in the sciences. In the field of food webs play a very important role in ecology, a lot of theoretical studies were carried out since the beginning of last century to explain the interaction between the ecological communities. One particular study describes the interaction between one population (prey) and the other (predator) living in a closed environment with the three populations striving for survival, for example see [1] [2] [3] [4] [5] [6] . On the other hand densely populated areas are a good incubator for the spread of infectious diseases. Therefore, there is increasing opportunity for the spread of diseases among the communities interacting with each other [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] . There are numerous studies on the effects of harvesting on population growth. In the context of predatorprey interaction, some studies that treat the populations being harvested as a homogeneous resource include those [19] [20] [21] [22] [23] [24] [25] [26] . In this paper, we proposed and analyzed a three species food web model in which the prey follows the susceptible-infectedsusceptible cycle and the top predator is harvested. In this model, we used linear form as a functional response and disease incidence for describing the transition of diseases. To be followed by a study on the stability of the equilibrium points. Next, we discuss the nature of the solutions and finally the numerical simulations to support the model.
Mathematical Model
We consider the following system as a model simulating a tritophic level food chain. The dynamics of three species food chain model with linear type of function response is governed by the following differential equation, where
is the population density of the lowest trophic level species (prey) at time T , there is SIS (SusceptibleInfected-Susceptible) epidemic disease spread among the prey population and it transmitted between the prey individuals by contact, according to linear incidence rate with infection rate constant 
is the harvesting effort and
qEY is the catch-rate function based on the CPUE (catch-per-uniteffort) hypothesis.
The Jacobian matrix of system (1) is 15  14  13  44   15  43  42  41   12  11  10  9  8  33   12  34  11  32  10  31  24   6  23  7  5  6  3  22   3  21  14  3  2  5  12   4  13  4  3  2  2  1 
, summing the equation (1) and bounding the right-hand from above, following the steps of [27] , boundedness of the solution trajectories of this model is established. In particular, 
Therefore the equilibrium point
4
E is saddle point (unstable). Now, we turn to the investigation of equilibria ,
S represents a positive root of the equation 
represents a positive root of the following second order polynomial equation 
Therefore, straight forward computation shows that 
Theorem (1):
The equilibrium point ,
. (2)

Proof:
The Jacobian matrix of the system (1) at 5 E is given by: 
from which, we obtain that: 
, , 
Theorem (2):
The equilibrium point 
Proof:
The Jacobian matrix of the system (1) at 6 E is given by: 
Theorem (3):
from which, we obtain that 
Proof:
The Jacobian matrix of the system (1) at 
Theorem (5):
Proof:
The Jacobian matrix of the system (1) at 9 E is given by: 
So, the characteristic equation of 9 J can be written by
The Jacobian matrix of the system (1) at 10 E is given by: 10  12  10  10  10  9  8   14  2  10  14  10  4  15  12  2  10  10  3   10  14  10  1   10  12  10  10  10  9  8   10  10  4  10  15  12  10  10  10  14  2  2   10  14  10  2   10  12  10  10  10  9  8  1   2   2 
Theorem (7):
If the following conditions hold   
Then, the equilibrium point 11 E is a locally asymptotically stable.
Proof:
The Jacobian matrix of the system (1) at 11 E is given by 18 (3), September, 2015, pp.131-140 Science 3  11  44  11  32  11  13  11  21   11  21  11  12  11  31  11  13  11  44  11  31  11  23  11  12   11  21  11  12   2  11  44  11  32  11  23   11  44  11  33  11  31  11  13  11  32  11  23  11  44  11  33   11  31  11  13  11  21  11  12  11  31  11  23   11  12  11  44  11  21  11  12   2  11  44   11  31  11  13   2  11  44  11  32  11  23   11  31  11  13   2  11  21  11  12  11  31  11  13   11  44  11 11 and by using the Routh-Hurwitz conditions require
, which reduces to conditions (7a)-(7c). So, according to Routh-Hurwitz criterion 11 
E
is locally asymptotically stable.
Numerical Simulations
To study the system (1) numerically let's use the cont. line ‫)ـــ(‬ for x , dash line (--) for y , dot line(::) for z and dash-dot line(-. Fig.(1) . 
Conclusions and Discussion
In this paper, we proposed and analyzed the combined effect of SIS disease and harvest on a Food Chain model. The dynamical behaviour of system (1) has been investigated locally. In addition to assumed that the top predator population is harvested under optimal conditions, we used linear functional response and incidence rate for the diseases in prey species. The model included four non-linear autonomous differential equations that describe the dynamics of four different 3 h keeping other parameters fixed as given in Eq. (8) , then the solutions trajectory of system (1) are drawn in Fig.(2) , it is clear that, as the infection rate decreases the infected individuals started decreases and the system (1) return to asymptotically stable at the coexistence equilibrium point in the Int. 9 E .
